Abstract
Introduction
Leisure and vacation are generally associated with feelings of relaxation and well-being [1] . Consequently, the prescription of rest for overstrained people or individuals, complaining of a high workload, is regarded as good clinical practice. However, there is also evidence, mainly anec-dotal, suggesting that some people feel particularly ill and develop symptoms during weekends and vacations. Consider the following cases [2] : Gisela W. is a 33-year-old secretary. Her colleagues tease her and make jokes that they do not need to look at the calendar to know what day it is. If they see her sneezing and with watery eyes, they know it is Friday. For her, this again means another weekend with symptoms of common cold, fever, and muscle pain.
Johan W. is a 43-year-old teacher. His pupils complained that he was never ill. Then, he realized that he was ill now and then, but only during the weekends or during vacations. Symptoms: mainly fever and other common cold or flue-like symptoms.
The 43-year-old laboratory assistant Henriette H. develops her symptoms, headache and gastrointestinal problems, feeling distressed, and a lack of energy, as soon as she is packing her suitcases to leave for holiday. In contrast, in the past 5 years, she has not been on sick leave for 1 day.
Surprisingly, until now, the scientific literature has failed to pay systematic attention to this phenomenon. Only McEwen and Stellar [3] mentioned it in their discussion of the concept 'allostasis' and its relevance for understanding biological stress responses and their relationship to disease. To the best of our knowledge, there have only been a few studies focusing specifically on weekend migraine [4] [5] [6] [7] [8] [9] [10] . Furthermore, other researchers have demonstrated that the incidences of stroke [11, 12] and myocardial infarction [13, 14] are higher on weekends than on workdays. However, until now, more systematic knowledge of and insight into the possible underlying mechanisms has been lacking, except for some specific speculations regarding weekend migraine, which has been associated with a decrease in caffeine intake and the so-called 'let-up' phenomenon [5] [6] [7] [8] .
Nevertheless, we feel that it is important for clinicians as well as for researchers to learn more about the background and the putative underlying mechanisms. A better insight into these mechanisms may contribute in an important way to our understanding of the role of psychosocial factors in mental and somatic processes which determine our sense of well-being [15, 16] .
Therefore, the aim of the present study was to obtain information concerning some basic questions about this syndrome, which may be best described in terms of relatively frequent sensations of feeling ill during weekends and vacations, whereas on workdays, such symptoms are only seldom experienced. We focused on the following questions: what is the prevalence of this syndrome? How does this condition manifest itself? Is its onset associated with specific events and are there any facilitating factors? Do people suffering from this condition differ in certain aspects from healthy controls? With this study, we hope to obtain a first understanding of this phenomenon and its background and to generate specific hypotheses that may be tested in systematic future research.
Methods

Participants
In order to obtain an estimate of the prevalence of weekend and vacation sickness, data were collected in a representative Dutch sample consisting of 1,128 men (mean = 46.4 years, SD = 15.4) and 765 women (mean = 42.2 years, SD = 14.7) in the age range from 16 to 87 years. In terms of education, 41.6% were lower educated, 42.3% had a medium level of education, and 16.1% could be classified as higher educated. This sample consisted of members of the CentER data panel, a so-called 'internet-based' telepanel, who weekly complete questionnaires [17] . For the current questions, 2,495 panel members were selected, resulting in a response rate of 76%. Of the nonresponders, 164 (7%) had good reasons not to participate (illness, absence, technical problems) and 438 members (17%) did not complete the questionnaires, without valid reasons.
The participants were asked to indicate to what extent they recognized themselves in the presented descriptions of someone who seldom feels ill during workdays, but relatively often during weekends and/or vacations. Cases and controls did not differ in educational levels. Cases with vacation sickness were on average somewhat younger than the controls.
The participants of the second, more in-depth study had reacted to announcements in two Dutch magazines. This resulted in 114 respondents (45 men, 69 women) who, based on our description, considered themselves as prototypical cases. Further data were collected from 56 controls (24 men, 32 women). The age range of the participants was 17-76 years, with a mean of 43.9. The majority was married or had a steady relationship (75%), 18.2% were single, and 7.1% widowed or divorced. There were no significant differences between cases and controls in these respects. In addition, the educational level was not significantly different between both groups. However, it appeared that in both groups, higher educated people were slightly overrepresented.
Measures
After having carefully read the scarce literature, and based on interviews with some of the cases and our own speculations about the background of this syndrome and its putative mechanisms, we developed a questionnaire, addressing the nature of the symptoms, possible determinants of the condition, the attributions of the cases, lifestyle characteristics, as well as experience and appraisal of work and leisure (this questionnaire is available on request from the first author).
Procedure and Statistics
The questionnaire was sent by mail to the respondents who could complete it at home and return it in post-free envelopes. The statistical analysis applied to compare the cases and controls was the ¯2 test. A significance level of p ! 0.05 was adopted.
Results
In order to obtain adequate estimates of the prevalence of leisure sickness, the answer categories 'rather' and 'very much' to descriptions of this condition were counted in our first, representative sample. This yielded prevalence estimates of 3.6 and 3.2% among men for the weekend and vacation syndrome, respectively. The corresponding figures for women were 2.7 and 3.2%. The overlap between both conditions was 39% for men as well as for women. There were no significant differences between cases and noncases in marital status. In addition, the educational level was not significantly different in both groups. However, in the vacation sickness group, but not in the weekend sickness group, younger people (!26 years) were somewhat overrepresented. If we only included those respondents who were currently working, the corresponding percentages for weekend and vacation problems were 3.7% for men for both conditions and 1.7 and 2.9% for women.
In the second, case-control study, there were no demographic differences between cases and controls either. The results of this study further revealed that there was a striking correspondence in the kind of symptoms that were reported for both conditions, although common cold/flulike symptoms took an important position only in the list of symptoms experienced during vacations (table 1) .
Most cases (65.2%) indicated that they suffered from leisure sickness during weekends as well as vacation periods. During weekends, symptoms developed mostly at the day after the last workday (i.e., Saturday 50.0%) and, in the case of vacation sickness, during the first week (56.6%). For most cases (85.5%), similar symptoms are experienced over and over again. Therefore, this condition can best be qualified as chronic-intermittent; it has been present on average for over 10 years. The mean age of the onset of these problems was 26.7 years.
Respondents often linked the onset of the syndrome to certain life events (e.g. marriage, the birth of the first child, a change of job, relational problems), with the more general statement of 'a stressful or busy period in life' (38%) standing out. 'Changes at work/reorganization' (14%) and 'first job' (12%) were two eliciting factors that were reported relatively often.
The vacation syndrome was mainly attributed to problems with the transition from work to vacation (45.8%) and stress associated with holidays and traveling (45.7%). The weekend syndrome was not felt to be caused by weekend stress but rather by difficulties related to the transition from work to nonwork (45.6%), job stress or a heavy workload (36.8%), and personality characteristics, in particular perfectionism, subassertiveness and a high sense of responsibility with respect to work (28.1%).
Comparisons of the appreciation of leisure activities and changes in (health) behaviors during weekend and vacation generally failed to yield a clear pattern of differences between cases and controls. Moreover, in those instances where dissimilarities were found, most discrepancies were opposite to expectations. For example, during leisure time, cases appeared to live more regular lives than controls in terms of alcohol intake and having regular meals. In addition, cases reported to drink more coffee during the weekends, while the controls indicated less variance in coffee consumption between workdays and days off. With respect to weekend activities, hobbies were appreciated less by the control group than by the cases. On the one hand, no differences were found in the appreciation of other weekend activities, including shopping, family visits, bringing children to sports activities. On the other hand, cases did perceive their leisure time as busier Vingerhoets/Van Huijgevoort/Van Heck than controls. No significant differences were found in appreciation of work.
The mean workweek totaled 35.4 h for paid work (cases: 37.7; controls: 31.9 h) and 10.6 h per week for household chores (cases: 9.5; controls: 12.9), resulting in a not significantly different average total workweek of 47.2 h for the cases and 44.6 h for the control group.
The most striking differences between cases and controls were found with respect to self-reported job stress and inability to relax. The items that yielded significant group differences mainly focused on workload, disability to relax, and inability to cope efficiently with stress (table 2). No significant group contrasts were found with respect to ambition, perceived importance of a career, and flexibility/rigidity. Questions relating to job involvement also failed to reveal any significant discrepancies between cases and controls.
Of the 20 subjects who claimed to have been recovered from leisure sickness, 85% were able to mention a specific life change or episode that was held responsible for its disappearance. The most frequently reported explanation was 'change of job' (55.0%). Another reason that was mentioned very often was 'a change in attitude towards work and life in general' (25.0%), implying that work was no longer regarded as the most important feature in life, that they were inclined to 'put the important aspects of life into perspective', and that they were 'paying more attention to signals from the body' (e.g. taking a rest when needed). Three respondents could not provide any possible explanation for their recovery.
Discussion
The current studies can be considered as a first, more systematic attempt to obtain insight into the prevalence and background of leisure sickness. Most notable findings concern the striking similarity in prevalence of weekend and vacation sickness among men and women. Pains, aches and fatigue were the predominant symptoms, while in particular during vacations, viral infections also seemed to be rather common. The data further suggest that this syndrome may be best defined as a chronic-intermittent condition, presumably connected to the way people perceive their work and their sense of responsibility with respect to work.
Lifestyle issues did not seem very relevant, although previous research [5] [6] [7] has emphasized a possible role of caffeine intake, which indeed was the only variable that yielded a significant difference between cases and con-trols. Surprisingly, however, the present cases reported a higher coffee consumption than the controls, whereas in these previous publications, a causal role was attributed to caffeine withdrawal.
A striking result was the difference in attributions for the two subtypes of leisure sickness. Whereas the holiday symptoms were also attributed to specific aspects of holiday and traveling, surprisingly no specific weekend activities were mentioned as possible determinants of the weekend syndrome. However, there was a major correspondence in the hypothesized role of problems with the transition from work to nonwork.
Considering hypothetical causal factors for leisure sickness, we could draw up the following list of possibilities: first, the symptoms could be caused by exposure in the home environment to neurotoxic substances that are related to hobbies like gardening or painting. Exposure to such substances, like volatile solvents and pesticides in the home environment, is a factor that should not be overlooked in general practice. We did not pay attention to it in the present study, but the literature makes clear that it makes sense to control for this factor in future studies [18] [19] [20] . Second, the syndrome might be associated with major differences in lifestyle including sleeping, and coffee and alcohol intake. This explanation was examined in the present study, but failed to yield any clear results. If anything, the findings suggested that the cases had a more regular life pattern during days off than the controls. It is important to note that we did find differences in coffee consumption, which were, however, opposite to expectations. A third explanation is based on the idea that, when under acute stress, part of the immune system is strengthened implying that the body has increased rather than lowered resistance against disease. This has been shown in several recent studies focusing on the changes in the immune system during acute and chronic stress [21] [22] [23] . However, at the same time, the acute stress reaction seems to inhibit the body's inflammatory response [24] . Fourth, symptoms may result from problems with the psychophysiological transition from work stress to relaxation, which may culminate in overactivity of the parasympathetic system. An alternative psychophysiological explanation is based on the allostasis concept [3] . The idea behind the latter concept is that the body, when under pressure, produces a counterforce in order to establish homeostasis. If the pressure is taken away, the counterforce also has to be removed because otherwise, a disturbed balance will ensue again, paving the way for the development of symptoms. In the literature on headache, a similar mechanism has been proposed, referred to as the 'let-up phenomenon' [4] . In order to be able to evaluate the relevance of this hypothesis, we recommend psychobiological studies with (a) alternations between stimulation/effort and relaxation to enable the detection of a possible lack in flexibility of the physiological system to follow external demands and (b) assaying stress hormones at fixed time points during the course of a workday and a day off [4] . Fifth, cases may develop symptoms due to a low appreciation of leisure activities and typical weekend household chores and they experience stress when having to do these activities and tasks [25, 26] . We did address this issue in the present study, but we failed to find evidence supporting the view that the cases disliked the typical weekend activities more than the controls. Sixth, it may be that the illness behavior of the cases at days off is positively reinforced by their social environment, providing them with certain positive, secondary gains [27] . Unfortunately, we did not ask explicitly how the social environment reacted to their symptoms and illness behavior or to what extent their sickness prevented them from participating in certain, maybe less appreciated, activities. Seventh, it might be speculated that the decrease in workload during a day off may make cases more sensitive to bodily processes, which they interpret as physical symptoms, than on a workday. This explanation is based on Pennebaker's studies [28, 29] which demonstrated that the underlying symptoms are perceptual processes which are in competition with input from other, external receptors. The idea is that a high external input level makes it less likely for proprioceptive information to be perceived. In other words, it is more likely that people report symptoms in a quiet not to say boring environment than in a hectic work environment. To put it differently, when people are chronically stressed, they may experience the consequences of it more during weekends or vacation than at work. This might be an interesting view that could explain increased reports of vague symptoms. However, it does not seem to make much sense in the case of more objective health problems like migraine and viral diseases. Finally, cases may have the power to 'postpone' (un)consciously their illness to a more appropriate time, in a sense comparable with the postponement of death until any personally important event has happened [30] [31] [32] [33] . If there is a kernel of truth in this hypothesis, it is tempting to predict that people suffering from leisure sickness have greater control over their bodily processes, which could be tested in biofeedback studies.
The present study also yielded information about the kind of person that might be at risk for the development of this condition. The picture emerges of individuals with a high workload, who might be perfectionists and have a high sense of responsibility with respect to their work. A similar personality profile has been described for chronic fatigue syndrome patients [34] [35] [36] . Rest and relaxation might be associated with feelings of guilt, which may prevent them from really enjoying their days off. Alternatively, it may also make sense to explore the temperamental characteristics of the individuals suffering from this condition. Here, Pavlov's constructs might be of interest [37, 38] . This author discerns between 'strength of excitation', reflecting the functional capacity of the nervous system, and 'strength of inhibition', which concerns learned and acquired inhibitions representing the ability to stop or delay certain behavior when needed and to refrain from particular behaviors and reactions. Most relevant, however, might be the Pavlovian 'mobility' construct, which manifests itself in the ability to give priority to one impulse before the other, excitation before inhibition, and conversely. High-scorers on mobility adapt quickly to new surroundings and pass easily from one activity to another. Low-scorers show less flexibility in response to changing situations. A characteristic item of the Pavlovian Temperament Survey is 'after work, I can let myself go right into my free-time activities' [38] .
The typical symptoms of leisure sickness show a remarkable resemblance to other 'modern' illnesses, including chronic fatigue syndrome, premenstrual syndrome, multiple chemical sensitivity, burnout, and sick-building syndrome [39] [40] [41] [42] . This raises the question whether there is any association with these syndromes. However, our findings do not seem to support the view that this 'parttime variant of these functional somatic syndromes' is a kind of a prodromal phase. Cases have suffered on average for over 10 years from this health problem and may recover 'spontaneously'.
We are aware that the present investigation has some major limitations. First, we relied on mere self-reports with all their inherent weaknesses. In addition, as already discussed, we did not address all possible relevant factors in our questionnaire. One can also question whether it makes sense to pool all these cases suffering from very different symptoms. Rather, one could propose to focus on specific clusters of symptoms (e.g. headache or migraine vs. common cold/flu-like problems) and to study their determinants and psychosocial aspects separately. Moreover, the validity of the used questionnaire is not known. Future studies should examine this group with well-validated measures, like instruments for workaholism [43] . Finally, there is the problem of case definition [41] . Because of a lack of information, we were not able to come up with an objective and clear description of formal characteristics that define cases. We also want to emphasize the importance of a concurrent design with daily records, in order to obtain an impression of the possible bias inherent to retrospective studies [42] . In addition, more data are needed to examine whether the (self-reported) syndrome should rather be considered an epiphenomenon, closely linked to personality characteristics, such as neuroticism or workaholism [43] , or clinical affective or somatoform disorders. Finally, there is the problem of a probable lack of representativeness due to our recruitment procedures; it is a well-known fact that lower SES groups are always underrepresented in study samples. For future studies, we would therefore recommend to pay attention to this phenomenon in the regular medical check-ups, which are a fixed part of the health policy of many companies.
Nevertheless, we feel that the present study has yielded some intriguing results that invite to further research, with adequate attention to psychobiological measures and other aspects that were not taken into account in the current study. Further, we are convinced that an adequate understanding of the involved mechanisms will strengthen our insights into psychosomatic phenomena in general.
We feel that patients who present with leisure sickness have to be taken seriously by physicians. It seems to negatively affect their well-being and these patients cannot enjoy their leisure time. In addition, as some participants reported spontaneously, it also may put the relationship with their partner under strain, who perceives an association between his/her company and the experiencing of the symptoms. Future studies should focus more specifically on the relationship of this condition to the quality of life and life satisfaction. Until now, we simply know too little of the nature of this phenomenon and how it may affect one's daily life or at least leisure time. As the best approach for patients with such symptoms, we would recommend to exclude those who might be exposed to (neuro)toxic substances, probably associated with hobbies and activities around the house and garden. Then, it should be established whether a patient shows a significant change in coffee intake and sleep pattern. Finally, an assessment should be made of the individual's workload and attitudes towards his/her job and ability to relax. If the latter assessment yields any positive findings, the person may be referred for a psychological intervention aimed at cognitive restructuring (e.g. Rational Emotive Therapy) [44] or learning stress management and relaxation [45, 46] . Alternatively, one could expect positive effects of exercising at the end of the last working day in order to facilitate the adaptive physiological processes accompanying the transition from work to the nonworking situation. Future studies should focus on the effectiveness of these interventions.
